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[0 0 4 4] 

mitr^m (s i n) j&»<bft** 1 <7)T«i«ii2 1 0 mitr^m (s i o 

2 ) f^t)=S:^i2(7)Ti§iI2 2 0 i:iaoti^$tLtv^ 0 2iS«2 
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ifii^ii^ L^^cti, ^t^-f mm<o^xmm Ltzm& 

0Ol¥$(i4 0-100 nm©f$i:MttLlfJ:^o itUU: «9 . IfiE Lit 
^gg 1 WfcMfbWftK 4 £ o 
[0 0 4 5] 

Z<Dtzsb, %jmi-\ 1 O^^(7)Wa'ft^-f^^iSSiLTii0^*«2OTiBiJ 

(wj^-tBij) ^mmztizt, mmitit^itmj- 1 1 o^f>^*i:ffeWi^ 

1 1 0<DMf&&m~ttfcLX, m 1 OTM«liflI 2 1 0lcggpgB2 1 2^l&£ 
Jitv^o -<7>±§-£\ ^fcsTf-l 1 0^<bO^(±gaPSI5 2 1 

3t<7)mmm<7)i&T$:ffilt1-Z>^ ttfX&& t ti>iz, L^j^glijEilfc 
£ £ - <b 7& ? tr § h o 
[0 0 4 6] 

$ tts o c\ <d -7 * h v r 7 7 ^ ^#f-eti, ngp 2 l 2 off^^m Hi $ fttz y 

* v -?7.>7 ^LtiM2 (D^m^^pLtzv^j^ y zmytL, wt. h £ 

>^i-^ 0 -eo^ %mT?4 * > hv-* ^MLt, y*h-^^ 

z&w&t>^-rz>&mtf&z>o tz\x\ mmmTx&zftjtmTi 1 onsut* 

i^B-eiSMfiwi «t o fc. P*§pgfl2 i 2osntiW2 £j£<i-£ 0 

£\ #1^*^-1 1 0^ifCWLTiP|5 2 1 2 0^1^^*, 

T-l 1 0ri>«bOfttf*f& 1 OT«L«§B8l2 1 OCAItt^it^^o Lfz&^X 
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e * fism&f t-r * - 1 § & o 

[0 0 4 7] 

*10Ttt«iR2 1 0 co^Mlc (i, mtfrJm (S i 0 2 ) ^<b& 
-&f2(7)Til!l§II2 2 OtmWuZIXX^ho *1«>T*1S»IR2 1 0 liZ 

teJ8.ZtifzmnU2 1 2<7)^i:f 2 0TMII2 2 0 rt ? B£gS tlZ<DT% % 
2COTMI12 2 0<O^MH(iEIS|57&*^$tLTv^ o :^2©TiiiI 

220 ^iic, ±.&Ltzr- b mmm 142, 01 comm&mm 1 e 2, m 2 
oirMii 6 4, & «t ^itts 1 1 1 «^&£*i&<£>-e. itiii 1 1 

wiIt:ire«^^Tv^ 0 fit, i<^[HI^)gI±t:, JE7Lv±A/fi 

its 1 1 0 a&xx/f&ytm 1 1 0 b7^g£g£tu m^m^^^^^tmj-i 1 0 

^^^ti-cv^o 1 Ofi, lg 1 <7>Tttl{£MJgl 2 1 

CEl§iitv»-5, -rtUCh k&oT. ^Wfo^^tM 1 1 2 bc9i^££. £ 1 

tiEL ^£E« * 8SHt-f £ £ t ff~C § £ 0 
[0 0 4 8] 

( 2 ) ^m^wmrnxm, ( 3 ) h x xfy- y ti§«ig, 

(4) ilfr/y^^MIg, (5) *10«Wi|fe»lli^JSKXe, (6) * 

aimsi5J:y r *2o*w«»it^j£xs, (7) mmwBM&aM. (8) 
^^^iMm (9) -/^x-^Mmt, (io)^t«m ( 

1 1) iglllS, i5«t^ (1 2) »jLXI|j&»<bfcoTV*&o tiEL 
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[0 0 4 9] 

(1) TiUlllSlS 

%i&mi-z>o mitt-jmrn^m*. tztx-if^yy (s i h 4 ) axz/rye 

-T (N H 3 ) ZfcfctfXtLX, S i 3 N 4 ^^«1-^^^m:oTtf do 
.KT^JHHIi, ^X^S^C VD& (PE-CVD) ^tit^^^J 

-«&<7>-<?&£o ^OJM£W&^0Ji. P E-C VD^S<7>^ w*FW~ii93 

N 4 ^£J&$*LT, ^l<7)T^lifll2 1 0^f^$tL^> o PE-CV 
D^ftxT, fECVDS (AP-CVD) ^IffCVDS (LP-CVD) ^ 

[0 0 5 0] 

jfcK, ^i^T^«ii)ii2 1 onr^n^2 1 2£M;-r& 0 r?gpgi5 2 1 2<« 

j&ti. ^ * h v y 4 ftffizmm Lxft^o y * YWtfyy i &ffiit. ^ 

9-^y^LtzWy, h i~?7,? t LT. #5 1 <DT®.1%mWk2 1 0 

■T* 1 <7>Titii{£KJ||2 1 O^OT^&KI/vt; h^^i"^ 0 mam><^M 
VttmmZtitzy * Y-?7.t ZftLX, Y ZWrJt-f&o tLX 

, mtzfttzvv* h^Jift-rn(i\ hnrfflp^2 1 2(Dmf^^?-~ 

[0 0 5 1] 

|10TifJI2 10<9x 7 f>^U Egyy'fb^ (CF 4 ) ^s&Jty-f- 
^ > h Lfz K 7 J- 7 > Xtc X 19 ^ff 9 - t &X § -5) o u<7)K7^7f 

>^tCf±, j-yzz.y?-yy (R I E : Reactive Ion Etching) ^SUBl" 
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[0 0 5 2] 

^12 5 0 Ht±, ^- 2 5 2 ^^tt^^TV^o -V 2 5 2 <7)F*J 

SRU*±, RF (Radio-Frequency) m^.2 5 8 ft^TSPm^ 2 5 6 <h, 

®ijb$n/c±^m^2 5 4 £riWoBee£*LTt/>& 0 ±3Pm^2 5 a j±. 

[0 0 5 3] 

frfc&J *y^y3-yin±, UTO^MIT^t 9o £1% RfDtt^>i';f> 
^12 5 OOft >^2 5 2 OF*38BKj3lt£TSB«&2 5 6 OlISC, ifHJ 
i«2^iit4o*:, _h^m4I2 5 4©±^<b, SfL>^tltCF 4 # 
^^IAt^»o fit, T£G«S2 5 6 KRF££p}jn1-£- fcKJ: "9 > lilUt: 

^x-^m^n^ -rat. 7°7x-?wcwmzmmLfzCF A jfxtim 

«2<Z>^ffiK£ij3l1-£o SW*«2 0^lB-CI±, Iftt^»^^I10Tft 
ri!tF7v*;^«L> m§k&it&m-C*>ZW7yiti'?> (S i F 4 
) M*«2 0^®^g£)M1-£o &ib\ ifB^^«2 <^^®iai§ 

■cwu RF<nt\)M^£ mxz/^—x (^mmitm) tfi&i&ztix^&fztb, f 

Wk2 1 O^i yf >^*$^o r?SP^2 1 2M<?)^lil/^ h Ci lj 

2 1 OtCgaPg|5 2 1 2J>*J&J&2tl2> 0 
[0 0 5 4] 

t^y ^ ?> * S i 1 OTiftil 2 1 oox-yf >^:ii, ^J-y 
^*«2 i-y?-yym<D : &m&gi^tz#>, x-y^-yy-? 

miiE#2 004-3007371 
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[0 0 5 5] 

II2 2 0 Wn„ ij^^tWMfi, ~>7>&<fc<«lt (0 2 ) 

LT, PE-CVDCiottT^t^^o £33, fF7i^v 
>7> (TEOS : S i (OC2H5) 4) ^«ttK^y*> (O3.) 
^ffi-ta^t &RTfi&T-#>& 0 PE-CVDHftx.t\ AP-CVD^LP 

-C VDfOTnii *> nTi6f*4o 
[0 0 5 6] 

(2) ^mfcmfmum 

^2<7)T«!§il2 2 O^Hfc, #|g H B H v';n> (p-Si) 
-S^MUfclHl 4 1 £Mo-t£o -e-OJWWSfc^MIll, Iff 20Ttr»i 
7^77^y'Jn> (a-Si) R*fl£tSo a-S il« 
fi, y7>f^Ii>*'Xi:Lt, P E - C V D^bzX oT^f d - tWC& &o ^ 
a-Sili:i + yvl/-f ($ft3 0 8 nm) £H3#tU a-SiM 

]&i-2>ZttfX~£& 0 ^tc, p-S (B) 4*>&itt-b>&tro £ 

ib\ p-SiI^^-->/li, C F 4 «:x 7 f V h Cf ffl L t K5 

Ii:, 1 4 1 j6*t h V n^CM^Wo 

[0 0 5 7] 

( 3 ) h *§ff m& X IFV- Y WSMWuXM. 

*mwm 1 4 1 wiicf- h&3£jg 1 4 2 *^j£i-& 0 y- m&**§i 

Wtfkt&ztizx-oxff % i*Lnsnx.TL p-c vDfia ^mt^^ 

tlB^LtU^ y-H61H4 2 0lIi:, p-Sifyi^^ 

ay- Mil 4 3 Sr^-r^o -e-o^wfe^MHi, *-rr- hiffiiii 4 2 
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, p - s i m^/^-->^*i-^fi\ y- vmrnmi 4 2(omm^v- vmmi 

4 3rt ? M£*L&o 
[0 0 5 8] 

(4) mmhy^zfxtwmxM 

14 ncjgijftjK'Jv (p) 4 *y ^jftj£p>f *>£*r*>^ 

P-f ^->^A$tL^^HV-X«l 4 1 b jSitt'Kl^ >IH£ 1 41a)i J 
(H3#JH) o -r*UCj;lK ^2 Oli h 7 ^ 1 2 3 ti 

-5) o 

[0 0 5 9] 

(5) iloi^«MIS 

^C, r- h^lW 1 4 2 MS 143*IU^^ mt^r^m 

* ^ h 16 2a £^J&-f£ 0 ^ >^ ^ h 162a <D^m±, ~7 * Y 

[0 0 6 0] 

(6) 4'«®43j;O f 0 2(7)lir H 1lfelfmfMX# 

0 1 <nmmm%mi 6 20111:, a l^cui^iw^^^ 

1 6 3 £B/£1-&o 4>Ilil6 3(i, /^-^>^*£*L7^v^ h 

-)H62 a^rtsis^i^mMfi-^Tt^-r^o #;k> ^i<7)er B mitMi 6 2& 
iw^m^i 6 3^i9i^:, wnt'r4mmfrh%z>m2<Dmmmmi 6 
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4«t^o m^^mm^Mmt. m2(Dmm&mmi 6 A<Dm^tnm- 

, P E-C VD^IC ioTtf d -t^'tlao !£2<7>jfil h ^ 1 

2 3<£> Kl/^ vfli-t^^^^tL^^^m^ 1 6 3<DAl^[z^ uy?? h*-^ 1 
6 2 a£5M-r&o h*-/H 6 2 a Of^li, ^2(7)1FWI1 6 

[0 0 6 1 ] 

(7) 

m2<7)^PBmifMi 6 4<7)MtC, ITOf^f>^^IitSl 1 l£ 
MtSo -e<7)*#ft&«Ui, ifi2«iFWIl 64«tm:iT 

, 1 TooMf^i^^tMLt i TozmMmt, M2<vmmm%mi 6 

4 O^MUHtm^^:^ &<7)T?&& 0 ^-Ol^, n * h 16 4a OrtfPH 

^ffflLt, iToi^-->mo ^tttzj:^, m2(ommm.mm \ 6 

4^Mt;ii^m«i 1 l^ff^^tt^o 31 1 ortti^llllg 2 1 on 

ff^$tt/i^P^2 1 2(Ortit:, ±^L/c^2<7)T*«IiM2 2 O^SBS^tt 
2><DX\ m2 (0Tifil2 2 0 (DmMK^mWM^^X^^> 0 fit, - 
OH 2 <7)Tttl«liM2 2 0<7)ft®tC ±j£L£^- 1 4 2 , H 1 <7>^p H ^ 

mmm 1 6 2 , n 2 osm&i&jgi 1 6 4 , &=t annum® 1 1 1 
-c\ ®*««i 1 1 (Dmmizitwu&j&j&zti&o 

[0 0 6 2] 

(8) *Sft^'>^lMIS 

mm^y^mx 1 2 b£M;i-£o ^<o^wm^m^, t«^«2<7>_t7V 

. Itlll 1 lOJi^KgfiPSBl 1 2 gri^ijfcSJL&o 
[0 0 6 3] 
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(9) y^X-v^SX^l 

& 0 77X7iiii, ®*mei i i <7)ti<7)?stt{L &<bcRcM5fm;gn i i 
mmnmi 1 i o^m^tHbf^ ®*m^i i i<omn(Dm&& 

[0 0 6 4] 

P^TTE^S t (i , ^7*7X7 Jlllg 1 1 jo V > T 2 **E« $ *L & X T- ~ V 

^figt^f), 0iJ£{f7Ot-8OiCtST^^o ^oiSt:^^ 

Iff H is tt & £ Wfc-f t) ? t? # £ 0 

[0 0 6 5] 

mmmmi i i^ii^sm, ^^raitii i ns^o^^/ 

1 1 2 b^MM^SKt LT, Hl^XvJiI^^ 01 
7*5X-7Mt1i, ^X S:M#X t f -5 ^7 (027 P 7X , 7M 
) *^J±T3£(±K£T-e^T do 0 6*±, ilX7Xvj!|Igt^i^|: 

7fL7c0-c&&o in 6 tw^-fj: 9 &wmm2it* mm-x-tftm^m^^T- 

-?'5 6±i:«l$^o p^Xr-y5 6 Ki&MUi, ±tL-Cfi 

0 . 5-2 mmil<7)^+ y "7*KRSSri5V>-C, 7° 7 XvtHi 5 7 ^fp]@£g 
$ntv^o fU, ^i0J«2(±, ^t-y'5 6CJ:oti)Di?Jioo, 
^Xr-v5 6 JCJ:o"r^en^lpJH3f3cOa[JRt?*^|$*L&o fORi:, ^ 
S^2 lC^LTy^X^^<7)m^Xr^75» ? HS|t^tL-2> 0 fcjs. 02 X7XvjdI 
<7)^#(i, fllx-tfy^Xv/*?- 1 0 0-8 0 0 kW, Bat#*ife*5 0-10 
Oml/rai n , M^»^ilJg 0 . 5-10 mm/ sec. io <t &&m&R 
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^JS 7 0-9 or-c^-So 

[0 0 6 61 

i7 a 7X-7MCJ;^ iSltmMi i lotlli l l a^l5fc^£tu 
m^y?m \ i 2 b^iic, 7Km^ ? SA$ttrMi4^#^-$tL^ 0 

[0 0 6 7] 

mmW^ytm 1 l 2 bO^®C>}irM:£gift«!; Lt, i2 7*7Xvji!i 

CF 4 7*7X7^1) 7C^JET£fc(4K£T^T9o ^2 7 7X7^Iti 
{4, HI 6 i:^t»l -7 0 ^X-7^a^S^|5lC«it-e*>^>o £9§&K2 
{4, ^f-y'seciotii^tioo, ^7-y'5 6 i:iot^^ 
iBj^^OilJg-e^^^^o -€-<7>^tz. 39§£&2 WtLT7 7X7ti<7)C 
F 4 ^* s JSIt$n«6o CF 4 X7XvM(7)^li, 0iJxJ4\ 7*7X7 

/W - 1 0 0 ~ 8 0 0 k W, C F 4 7J'xrLM 5 0- 1 0 0ml/min, iilW* 
WiiiSJS 0 . 5- 1 0 2 0 mm/ sec. & X V&m&IRUgt 7 0 ~ 9 0 0 C"e 
iiy^Xvjiiifc^i:, i£#*x-v^4&#nl&t4, ±HT 

C F 4 77XH|?I^-f\ jtfe<7)7^^-n^7-^>^<7)7yX^fflV^i £ ^-Ci-So 

[0 0 6 81 

£o£2 7°7XVMHJ; 0, BBPSBl 1 2 g tcistt^-tSPBanSB 1 1 2 d?> 

mm&±&mmo'*>?i8<r>±mi 1 2 f 7 7ts^iA$^tiitt## 

#£*l& 0 9 m 1 1 2 b ^iit^^v >f < FilfrotSi 

(4, 7*7 Xvti^ 7 n 7j - £ BSJfr & £ <h 4 o K 7 7 f^tf 
*o #Hi&ff^-eii, CF 4 7°7 X^^M^m^Mt LTO2 7*7X7j6 

I?:ItoTv^^T\ t«^>^ll 1 2 b fcSfcfc^Bfc 7 

[0 0 6 91 
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tt & iiipi £ ©^-f & - 1 &X § * o 

[0 0 7 0] 

(10) ^ktHM^^JM 

>k^, KinSBi 1 2 g «t^o-ciiiii 1 lo^Btc f^siT-i 1 

owtSo Mtf 1 1 oat, mmnMi 1 i<o%m^iEiu&\/mm 

m 1 1 0 a U £ OIE?U£A/i&i£« 110a O^ffiKHftS 1 1 0 b £ 

[0 0 7 1] 

IE?LV±A/«I^® 1 1 0 a £ J: Cf^/i 1 1 0 b<Dfcm±, tth^'tKDfcJ&tt 

-e&& 0 @7 (a) tzTjk-rxotz^ mffiutmmmz, mm±&^y K3io*t 

3 1 2 <h*IM[3 1 3 ^fi, &Wm>tt CJf-A7V- f) 314 ^^LT 
M%£^L7t:&<7>-Tr&£o f LT> h 3 1 2 <h«K(«3 13^ 

R|t-{±, fftigt 19 3 1 6 jWJjK$*l-CI»£ 0 «»M£3 1 3 Kti, i ^ 

3 1 6 K'UVm* felfe-t Z>tztb(Dll3 1 9^ ? f^$tLTV^ 0 ifz^ S X)\s~fV 
- h 3 1 2 <hig»pf£3 1 3 t©BJ:tt, ftWj3 1 4 K«fco-at»>?&M3 1 
5«^£fr-Cv>& 0 i<7)M!3 1 5 <h«i i)316 <h <7Wi#tf£n 3 1 7 
HctoTilil^n, MS *9 3 1 6&£U ! '&WlW.3 1 5 <7)ft^::(i^#7^^ 
^tLTV>^> 0 f LT, #?R^3 1 5<7)JSI^iif|,yX^7V-f3 1 2 fcfi 
, ^^^thai-r^>/ii6oyX;^L3 1 8A«$^tv^ 0 #«t^3 1 

ttiiiE# 2004-3007371 
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5 73*— miZ&AsX-l&J&.ZtlX^&tztb, J X)^13 1 8 tyX;l//l/~ h3 12 
± (i — ^ £ *l T v> & 0 
[0 0 7 2] 

-2k [117 (b) {ZTjk-fXoK^ &mm3 1 5W^I^iit^il«3 1 
3 2 0<7)l¥$^-[p]OM^M^{±> — n<VWM3 2 1 7^3f £*i--Cv^ 0 fit, 

>r<7)-^com^3 2 1 niim-t£<t, um^T-3 2 o^^foiciR^u «»i 

4£3 1 3 ffftm^tzfrtto -W:Uiot, ^3 1 5 O^T^iiA U ifcjtft 
#ri*i£?8£ 19 3 1 6^«b^m3 1 5^<hsfLA1-&o -^<7)lt3 2 1 

fi**#ISfc-r*fc, £11^3 2 0 *3 <fc D^IMR 3 1 3 7^7&<7>*KlUCfH4§ -fh Q 
zf^ztii^^x, m^.3 l 5 (DmWAjtwm^MM L, HIM 3 1 5<£>|*!g|UC 
&n%> m-kWvyfeW^g- Lt, y X;i/?L 3 1 8 ^ <b »tfe#0 jSSI 3 2 2 TWthffi 
$>tL^> 0 eiV^^^fflL^^iSnttb^y K3 1 Om J£JLLO«fc 9 CLt» 

?i3 2 2 3**ittffi$*L*o iftssittm^y K3 i ooffiflSetm^t lt. e 

[0 0 7 3] 

-o^p±m^e*^ffl l-c, i-rmmumi 1 loOTKjKLaA/^e 

1 1 0 a ZMWLlrko JLffcWKti. iE?LviA/lii^e 1 1 0 aOMM^Itt 

llitl 1 l(0ilt:thtiltl)o IE?L&A 

f^^'J f ^-7 x yil^bf J 1/ >ff OS^t (Ba y t r o 

n-p ; ,K>r^/i/>tttf>e»iS«J0 ri s fflv*<b*L&o -77. LTtt, 0d 

xJ2\ W V 7°n tf;i/T;V3 — ;K y ;i/v;i/y*^ y — ;k y-y*^-n^^h>, N 
- y. »; K 1 , 3-v>f;i/-2-^^ ^V'J ->V > & <£ O^^iM* 

#;Hf h -jl/7-tf - K h -;i/7-bf - h^FO^U 3-;i/x 

-^;w«^73 ? Wbtt^>o ZE?Ly±A/lm3£® 1 1 0 aOMtmii, * ( 

r) , m (O isi^w (b) <D§£jtm=?-"c*ti'?timcw&zmy<*xi> x <, 

[0 0 7 4] 
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i<7)J; -) HtiiDitb^em: ^» , W^W 1 1 1 <7)TOffl 111a 

tc?&oT. r^p^i 1 2 g<DmMt^mmzmtij£&z>o 

[0 0 7 5] 

, ttu&x/mmm 1 1 o a<oMW^-t:ii$ti^o -<^ML3ti> 

^iJA^S^^H^^is it/M^tCT. #U;tfiJ±2j£ 133. 3-13. 3Pa ( 
1-0. lTorr) flSH LT^ff 9 o .fe»£EE;& £15:T £ « £ . 

2 o o°c-ei o^lSMMI^f^H^I Lv\, z\inzx 19 . 

A/isiiis 1 1 0 aftizm&i-zm&mm j ?7kzmi:i-2>zt&'cz2>o 

[0 0 7 6] 

JiLtKJ:i9, ffl^mtil 1 lOltll llai:, £J?$?>iE?L&A/ifl 
1 0 a«J&£tt& 0 4*, ^SRtm^*^J;^>-|lI^P±/±J^ai3J:Cf^: 
»It:«fc "9, ^fM1-^MJ?OIE?LaA/lJ^ 1 1 0 a fr&v^^-Kfi 

[0 0 7 7] 

>A^> AEJUtA/mm 1 1 0 aCO^Btc^ftjf 110b £M;1-£o 
-tLtr^oTiE^LffiA/'^^ .l 1 0 a £M3cfCLT*3< 0 110b 

z>z.t\z£^xifto 0 vt&ztitzmxm*. jEiuix/mmmi 1 o a^nc 
i&ot, hpsbi 1 2 gmmi-cmmzmtifctf&o ±mmaui 1 2 d 
&£&tiWb'*>?m 1 1 2 bo±u 1 2 f utiM^a^M^^Tv^o 
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[0 0 7 8] 

o [it i] ~~ [it 5] #\ *° *)-7)v*)s >mmfc. #'J7i-i/ # 

W^fe*, ^r/Ifel, ^Jx.{f;u^P>, 
9, 10-y'7x-^7>F7-t>, fF^x-^yxv, t^H/7F 
, ^-r'J>6, K>^£ K-"^Lfcfctf>J&*ffiv*ib*La 0 * (R) 

, It (G) isitftf (B) <D%-3tmi 1 0b«M(i, -en-p^suo^o^ 

[0 0 7 9] 




CsHi7 CsH 17 



[0 0 8 0] 

[it 2] 




\tt>m 2 



[0 0 8 1] 
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<t£V& 3 



[0 0 8 2] 



Kb 4] 




[0 0 8 3] 



[it 5] 



CR CR 




C 8 Hi7 



C 8 Hi7 



CR CR 



[0 0 8 4] 

LT(±, jE?LB:A/*lti£Ji 110a WtLT^^^^ 

mmJ-^Xm l l 0 b^ff^TO^^LT^ft^i-^-iitcj: *K IE7L& 
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